ABSTRACT OSTRANDER, W. E. (Veterans Administration Hospital, Batavia, N.Y.), AND L. J. GRIFFITH. Evaluation of disinfectants for hospital housekeeping use. Appl. 1964.-A use-dilution procedure and screening method are proposed to aid the hospital bacteriologist in selecting the most effective disinfectants. Sixteen disinfectants were tested with and without organic material on six different organisms. Sporadic results usually obtained with quaternaries tested by the procedure of the Association of Official Agricultural Chemists (AOAC) were eliminated by the methods of this study. The use-dilution procedure employs the material upon which the disinfectant is to be used, rather than stainless steel, as in the AOAC use-dilution test. The importance of testing each disinfectant against several organisms and in the presence of organic material is discussed.
In many instances, modern advertising presents little more than the phenol coefficient as the basis for selecting a disinfectant. Reddish (1957) stated that the phenol coefficient is of value only when applied to phenolics; even here its value was questioned (Wilson and Miles, 1955 Dilutions. Ten dilutions of the test disinfectant were made up in tap water. Final dilutions after addition of inoculum and plasma ranged from 1: 100 to 1: 1,000 with a final volume of 5 ml.
Neutralizing solution. The neutralizing solution consisted of skim milk and 3 % Tween 80. It was prepared by dissolving 100 g of dried skim milk (Difco) and 30 ml of Tween 80 in 1,000 ml of water; 9-ml amounts were dispensed in tubes and were autoclaved for 15 min at 15 psi.
Nutrient agar (18 ml) was used in the pour-plates, and human plasma was used as the source of organic matter.
Procedure. Each dilution of disinfectant was inoculated with 0.25 ml of the test culture. Thorough mixing was accomplished with a 1-ml pipette, which was left in the test tube. After 10 min, the tube contents were mixed with the pipette, and 1 ml was transferred to 9 ml of neutralizing solution; this was mixed well, and 1 ml was transferred to a pour-plate. Any colonies developing after 20 hr of incubation were counted. The disinfectants were inoculated at 30-sec intervals; thus, the ten tubes were seeded in 4.5 min. At the end of 10 min, the 1-ml samples were removed at 30-sec intervals. To make certain that the sides of the pipettes were not contaminated, the cultures were pipetted from 50-ml beakers. The pipette was lowered carefully into the tube and directly into the disinfectant so that the tip did not touch the side of the tube.
To ascertain the effect of organic matter on the disinfectant, 0. Neutralizing solution. The previously described neutralizing solution was dispensed in 5-ml amounts in 20-ml screw-capped tubes.
Fogging machine. A Miicrosol model 202 was used for these tests.
Disinfectant. The disinfectant was diluted to the desired concentration in 500 ml of tap water.
Nutrient agar. Nutrient agar was tubed in 18-ml amounts, and was kept in a water bath (50 C).
Procedure. Cultures were taken to determine the number of organisms per in.2 1 hr after applying the organisms to the block. A swab was dipped into a tube of the neutralizing solution and was used to wash 1 in.2 of the block. The tip of the swab was then broken off into the tube. The tube was shaken vigorously for 15 sec to suspend the organisms, and 1 ml was pipetted into a tube of melted agar for a pour-plate. This was repeated on a second square farthest removed from the first square. The block was then fogged with the disinfectant until evenly moist. (Tables 2 and 3 ). Quaternaries generally are thought to be ineffective against Pseudomonas and other gramnegative bacilli. This was not true with all quaternaries in this particular test (Table 1) . It is important to use a spectrum of organisms and to determine the effect of organic material. Table 4 shows the effect of temperature on the bactericidal action of a typical quaternary and phenolic, which must be taken into consideration when decontaminating cold rooms, refrigerators, etc. Table 5 gives the results of use-dilution tests on nine disinfectants on plaster forms. Table 6 shows the effect of plasma and floor dust when employed in the test.
A disinfectant selected for a particular application should be tested on the same material and under the same conditions in which it will be used. If it is to be used on the floor, it should be tested on the floor. If a disinfectant is effective on stainless steel at a certain dilution, it does not mean it will also be effective on asphalt tile at that dilution. This is one of the weaknesses of the AOAC use-dilution procedure. This procedure gives more information than does the phenol coefficient, but should be only a starting point in selecting a disinfectant.
At (Finegold et al., 1963) .
The use-dilution procedure developed in this laboratory is one in which a uniform number and type of bacteria are applied to a standard surface on which the disinfectant is to be used. The test surface is not reused because of the possibility of residual action from a preceding disinfectant.
The quantity of organic material or dust is controlled.
The fogging applies a film of disinfectant over the surface without mechanically disturbing the surface or removing organisms. Therefore, only the disinfectant action is tested. The detergency or cleaning ability to remove bacteria mechanically can be tested by other methods.
